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ALetter from Mr. John Collins to the feverendand Learn¬ 
ed Dr. John Wallis Savilian ProfeJJ'or of Geometry in 
the Univerfity of Oxford, giving hL thoughts about 
fame Defers in algebra. 

T O defcribe the Locus of acubick ^Equation. 

ACardanick ./Equation convenient for the purpofe, 
(viz,, fuch as fhall have the dioriftick limits rational; muft 
have the Coefficient of the roots to be the triple of a fquare 

number fuch is a- 48 *==&■. 

Affiime a rank of roots in Arithmetical progreffion, and 
raife relblvends thereto *3-48=^ or refolvenas. 

R N 


Such are 


-48=47 

i 8-96=88 

3 27--x+ 4 = x 7 

4 64 --192=128 

5 I25’~z4c=ii$' 

6 i \ 6 - -188=72 

7 543" "3 36=t7 

8 yn-3 84 =' t "i 2 8 

9 729-43 7 

Draw a Safe line and a perpendicular thereto,and from O in 
the Bafe line prick the negative refdvends downwards, and the 
affirmative ones upwards, and raife their roots upon them as 
ordinates, a Curve paffing through the fame is one Moity of 
the Curve or Locus on the right hand for affirmative roots and 
the other moity on the left hand is defcribed in the fame man¬ 
ner by afluming a rank of negative roots, and railing refol* 
vends thereunto- The Curve Fig. 4. may give a refem- 
blanceof the thing. 

And 1 6 the third part of the Coefficient of the roots cubed 
is equal to the fquare of 64- half the rejdvend , or dioriftick limit. 

Which in compofing of Cardans canon is always fubftradted 
from the fquare of half the abfolute, as in the example following. 


It I were to find the root belonging to the rejdvend 
The fquare of half thereof is--22c 


297 


9 6 


The fquare of 64 half the dioriftick Limit - r 
. , The difference is 179 

And the rule is 14 8 L + v; 7 9 7 6 " 

148* 1* VI 7976 J. 

That is in a quadratick ./Equation, if 297 were the ium of 
the two roots and 64- the root of the ftetianvle ; then if from 
the fquare of half the. fum, the redtangie be fubdudted, 
there remains the fquare of half the difference of the 

Z roots. 
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roots, and giving them an univerfal Cube root, it is- 

vi 4-81 +vi795'(J r i tv 14-85—vi? 8 s <5i9to 9 the root fought. 

In the former Scheme £l^B .and J%P. may fignifie the roots 
of Cardans Binomials that run infinitely upward and terminate 
at as is mentioned in Se&ion the ph. And if they can be 
continued downwards, probably they will terminate at O 
and /?. The touch line in Se&ion 2I may here be reprefented 
by the line 9 S and the Chord line between 9 and 8 by T. from 
whence tis plain that any root between 9 and 8 found near, 
may be limited by Approximations of Majus and Minus. 

As to CARDANS PULES 

1 The defcription of the Locus is before handled. 

2 The touch line affording approaches by an ^Equation de> 
rived out of that propofed is before defcribed, and die me¬ 
thod of drawing is mentioned by Dr .Wadis intheTranfa&ions. 

3. The Limits are of two kinds (viz, ) either the Baje li¬ 
mits when the refolvend is o. and the ^equation falls a degree 
lower: or the diorijttck limits whereby a pair of roots gain or 
loofe their poffibility, as is before defcribed- 

4• Cardans canons are but the fum of the roots of a folid 
quadratick equation ariling out of half the dmiflick limit as 
the v of the re&angle, and the refolvend as the fumm 

5- If the roots of thofe binomials are feparately prickt down 
as ordinates on their rejohends, they beget curves infinitely con¬ 
tinued upward, and meeting in a pointbife&ing the root 
that is equal to a pair of equal roots, when the asquation is 
juft limited, or dioriftickas aforefaid in the Figure at ^ 

6 If thefe binomials are prickt down as ordinates to their re- 
folvends, Mr. Ntwton upon fudden thoughts, fuppofed they 
may defcribe both fides of an Hyperbole. 

7 If fo they cannot be continued downwards, but by the 
method in Mercators Logarithmotechnia : molt numbers of a COll- 
ftant habitude belonging to any arithmetical progreifion, 
may by aid of the differences, and a Table of Figurative 
numbers (yea, and I add otherwife) be continued upward 
or downward, and if thefe run downward they will proba¬ 
bly end both in the bafe limits at'O and R. 

8 If thefe binomial curves be continued downward, and fe¬ 
parately found fhould always added make the root of a cu- 
bick iEquation capable of 3 roots: then Cardans impoflible or 
negative roots are prov'd poffible, and we only in ignorance 
how to extra& them. 

9 Aflume any root"within the limits of 3 poffible roots, and 
raife a refolvend to it, and when you have done, by Cardan's 
Rules improved, you may find that root, and,with a little va¬ 
ry ng 
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rying the fame,both the other roots fas in the Poftfcript): for 
every number or magnitude capable of a cube root> is capable 
of two more, fee settion the nth, following. 

i o if the roots in the former Section , be a (Turned in 
Arithmetical progreffion, and the equation with its feverat 
Relblvends be depreiied, there will coi eout a regular Series 
of Quadratick/Equations, whence an eafie method will rife 
of writing down fuch ranks as multiplied by an Arithmetical 
progreffion, /hall always beget the fame cubic* aquation, 
the Refolvend only varying. 

Ti Let the roots of this feriesof quadraticks be found as 
ufualiu binomials, let thefe binomials be cubed,and then let 
it be obferved, whether the refults are conftant portions of 
the fquarc of the Refolvend and of the dioriftick limit: and if 
lo. Cardans Rules will Have their defebt fupplyed. 

ix In breaking a biquadratick, 'tis aflerted that by leaving 
the Refolvend at liberty, it may be infinitely and rationally 
done, without the Aid of the feparating cubick Equation. 

13 But fuppofing fuch feparating cubick in Lore, of 
which Bartbolmas in his dioriftick hath given us great furni¬ 
ture in species , why may not feveral roots of that equation 
be aflumed rational, and thence the biquadratick broken 
into as many pairs of quadratick ^equations > 

1+ May not from hence a method arife of writing down 
2 Series of quadraticks that multiplied together /hall always 
beget the fame biquadratick Nomes, the Refolvend only 
varying?and hence the Locus of the aequationis eafily deferibed. 

iy Here again 'as in the 0 ) if the binomial roots of thefe 
quadraticks be fquaredly fquared, and thofe refults are con¬ 
ftant portions of the cube of the Refolvend, and the dio- 
riltick limit, it will be certain there may be general furd 
Canons for equations of the \th. dimenfion, and AdonJUm-Clu- 
‘vtrim (now at London) positively aflerts he hath a general 
method to obtain them for all Dimenfions 

16 As Cardans are furd canons deriv’d from the Refolvend, 
and dionltick limit, To it were worthy difquifition, whether 
other furd Canons (of which many are fitted to particular 
cafes by your felf, Leibnitz, and others) do not arife out of the 
limits of thofe particular cafes and equations, and whether 
the glimpfeof a general Method might thence be deriv’d for 
all other ^equations, though encumbred with negative quan¬ 
tities? which Mr. Gregory, a little before his death, laid he had 
attained. 

17 The Learned Dr. Pell hath often aflerted that after 
the Limits of an equation are once obtain’d, then it is ea- 

Z x fy 
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fy to find all the roots to any Refolverid offer’d. 

Now forinftance (according to HutUms method) in a bi¬ 
quadratick equation, you mult multiply all the terms begin¬ 
ning with the highelt, andfo in order by 4, ? > 2 > T • and the 
lalt term or Refolvend by O. whereby it is deitroyed, and 
you come to a cubick /Equation, the fame as Harriot ufes to 
take away the penultimtae Term of the biquadratick, the 
roots whereof being found, and as roots having Refolvends 
railed thereto in the biquadratic^ Equation > are the dio- 
riitick Limits 'thereof. 

18 And if this cafy method were known, we may come 
down the Ladder to the bottom, and fall into irrational 
quantities, and afcend again. Againit which allymetry, an 
/Equation might be a (Turned low, as a rational quadratick, 
and thence a cubick /Equation formed, whole limits mould 
be found by aid of the quadratic /Equation , and out of 
that cubick a Biquadratick /Equation, whole limits mould 
be found by the aid of that cubick /Equation, ay. 

19 /Equations may be fo continued of twoNomes, that 
both the dioriltick and bale limits, Ihould be rational, then 
fiippofjng luch /Equation incomplete, the increaling or di- 
minifhing the roots, fills up all the vacant places. 

Q;_ Whether or in what place one or both lorts of Limits 
/hall loofe their rationality ? And what is the nature of the 
roots thus drawn ? in this I think you have already deter¬ 
mined in divers of your furd Canons. 

10 What Dr. F,lls method mention’d in Section 1 7 Ihould 
be I cannot guefs, unlefsit be either. 

To make furd Canons- Or good approaches. 

Or that railing Refolvends out of all timed roots, thofe 
Ihould make a Itore from whence to derive the roots of the 
Refolvend offered. 

Or making quadratick /Equations out of the dioriltick and 
bafe limits, thofe might be interpoled, by aid of a Table of 
•figurate numbers, or otherwile thereby, as in quadratick /E- 
q uations to attain two roots of a biquadratick at or.ce. which 
if performed the greateft difficulties are overcome, and why 
Ihould not this feem probable, in regard the Curve or Locus, be 
the Equation v/hat it will, makes indented porches. 

Suppofe I Ihould propound two cubick or biquadratick 
/Equations, in both whereof all the ligns are t. It is propoun¬ 
ded out of thefe two, to derive a third /Equation, whole root 
lhall be the Summ, Difference, or Rectangle of the Roots of the 
two /Equations propounded. This Mr Gregory a little before 
his death writ word he had obtained and in the follow¬ 
ing Series for finding the Moity of a Hyperbolick Logarithm 
.1 luppofe made ufe of From. 
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From a number propos’d fubftradt an Unit, let that be 
Numerator, and to it add an Unit, let that be Denominator, 
and call that fraction N. 

Then JVt 1 1 N t N t N t N t N, &c. is 
i 3 y 7 9 n .1? 

Equal to half the Hyperbolick Logarithm fought. 

EXAMPLE in the Number 2. 

N 

The Fraction is \ i, 1333333 3== 33333 33 


3 , 37 ° 37 c == 12345$ 

?> 4 - 1 iyi== 8230 

The Rank N is cafily 7, 4 5 7 2.=— <353 

made by dividing ev’ry 9, f c 8== 5 6 

prccedingnumberby 9.11, $6—— 5 

13, 6--— o 


34 ^ 5 " 73.3 

2 

693 r 4 <j 6 which is 

The Hyperbolick Logarithm of 2 fought. 

I want time to confide r the pnmifes, but hope you will, 
(in regard you feem to think it Itrange that any difficulties 
fhoukl remain about Cubicks that are not p refen tlyrefolved) 
your confederations wherein will be very acceptable and 
worthy publick view 

Other Series in Print of Mercatcr< } &c. difpatch not as this 
doth neither thereby can the Logarithm of 2 be eafily made, 
but by making the Logarithmsof fuch mixt numbersor fracti¬ 
ons that multiplied together make the refult 2 juft as ax 1 \~y, 
whence having and finding that of ij, you prelently have 
the Logarithm of 3. 

2 A (A.rdmu k /Equation that is a Cubick one wanting the 
fecond term, may be multiplied or divided by a rank of con¬ 
tinual proportionals, fo as to render the coefficient of the 
roots canonick, that is, to make it the fame with the Asqua- 
tions of the Table, that find the Sine, Tangent, or Secant 
of the third part of that arch to which any Sine, Tangent, 
or Secant is propounded, and fo finding the roots in the ta 
bles, thole fought arc thence obtained by Multiplication or 
Divifion- Yea, and the coefficient of the roots may in like 
manner be rendred an Unit, and then the Refolvenas fought 
in a table of the fumsor differences of the Cubes of num¬ 
bers and their roots, fhall help you to fuch roots, as multipli¬ 
ed or divided as aforefaid fhall be the true ones fought. 

23 It is an enquiry worth confideration, whether two of 
the roots of a biquadratic may not be kept con ft ant, and 

the 
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the reft be encreafed or diminilhed, either Arithmetically, 
or by multiplication and divilion in a known Ratio? certainly 
regular Progrcffions will ante, though as yet, we cannot cn- 
crcaie the true roots of an /Equation without as much di 
minilhing the Negative nor can we multiply or divide the 
roots without we alter all of them, and confequently cannot 
reduce coefficients to fuch habitudes as are definable. 

14, It is a pleafant concinnity out of a root to railc a Re 
folvend without railing any of the Powers of the root, and 
at the fame time without a thorough binomial Di vilion to 
deprefs the /Equation a degree lower- 

EXAMPLE. 

4 3* 

Let the /Equation be a t 10 a t <5 a f zoa~~iojz. 

Let the root be 4, the resolvend is thus railed by adding 
the coefficients as you go, and multiplying by the root, thus 
1-4* 1 o-~_=:i 4 X 4 “ _ rr-y<J 4 ()..-r-. 62 X 4 - 248+” 20 26 8 x 4 - t .7?.. 

with the fame work the /Equation may be deprellcd without 
Divilion- EXA'MRLK. 

Let the /Equation be as before, and place the root with 
the former products underneath refpedtively, the lumin is 
the deprellcd /Equation- 

q 2 

a 4 h ioa -3 4 6at aca- -i-y%r=-=r.o 

+■4 i'y 6 +'24 8 l*i 072. 

3 2 

The fum a4-Ti4 a 1 62 ati 4 3 a^r-_o. that is divided by a- 

32 

aE ( 4 a t 62 ati 48 :: = 2 ^o. which is the under /B- 
quation fought found without Divilion 

25 It s conceived that all /Equations may be fo regulated as 
tobc reduced to as many Arithmetical Progrcffions of. multipli¬ 
ers in whole numbers,as the /Equation hath dimeufious,where¬ 
of one of the progrellions lhall be a Seriesof roots • hence the 
raihngRefolvendsby tentative work is rendred Logarithmcti- 
cal lOTExample write down any 3 arithmcticalProgreflions^re. 

R H 

8 ^ 1 fay the Rank II are the Refolvcnds or 

ixyxy 70 C H<m (nnea Com far am ms of a cubick /Equation, 
3x8x7- — 448 , whole roots are the Rank R- Thiscubick /E- 
4X9X^"=“3 24Cquation is ealily attained out of the ditferen- 
yxi x' v —-5 5 o' ces of the Rank R. for out of the Rank R in 
any Equation propofcd raife feparately the relpedtive pow¬ 
ers (with regard to their Coefficients) and out of the three 
a 3 ) ranks fo raifed compofc their refpedfive differences, and 
ai> they lhall be the lame with the differences of the rank 
a j of Refolvcnds or Homogenca Comgaratioms here noted by H. 



If fuch /Equation be cncombred with fractions they are 
all removed at once, by multiplying molt conveniently, by 
the lealt number that is divifiblc by the Denominators of fuen 
fractions, hence alfo the infinite Series before mentioned 
(and others) are reduceablc to Logarithms- 

26 Where /Equations have alltncir terms adfedtedwith 
the fame ligll botll + or ) Mr. Newton and Mr. Gregory de- 
ceafed have affirmed they arc all reduceablc to Ionic pure 
high power, which is of lingular ulc in the infinite Series. 
And a Learned German where this cannot be done, hath al¬ 
ter ted that they may be reduced to a higher power, with a 
variable Coefficient- which is the root fought with a com¬ 
mon addend or fubducend. And even this would renderau eal'y 
tentative Logan thmetical way for attainingthcroot. 

27 If but o \r Root of an /Equation can be found at a time, 
then queitionlefs a better Method is not yet attained, then 
what is mentioned in the printed propofal about Printing Mr. 
Bakers Treatifes therein mentioned 

28 Laltlv, as to Conltrudtions for /Equations, the follow¬ 
ing I'roblcmc leems to be uiiiverfab 

"Any two analytick /^y^ ( vtr. ) f uc h as wherein the Habi¬ 
tude between the Bale and Ordinate may be exprefled by an 
/Equation being given in Magnitude and Polition, and from 
the points of their interfeCfion ordinates let fall to the Axm 
of either figure, or upon parallels to the faid Axis, the inqui¬ 
ry is of what /Equation thole ordinates arc the roots > 
1 ), Bar-.-ov Eked the propolition as well grounded, and left 
a dilcourfe about doing it in the conick Sections, in which 
there are 3 cafes.either the axes areparallel or being produced 
concur, beyond the vertexes of the figures without; or o- 
therwife interfe6l within the figures. Mr. Grcgwj entred on 
the fame contemplation, but death deprived 11s of the be¬ 
nefit of his thoughts- 

Of Analytick {At-rs Gcomctrick) Curves there are innume¬ 
rable forts, of which 1 fhall mention one or two kinds. 

Between an Arithmetical Progrefiion and its iquares, or 
between its Iquares and its cubes, or its cubes and Biquadra¬ 
tics, there may be in ter poled as many Arithmetical or Geo 
metrieal means as you pleal'e : and thence /. ca gr Curves de¬ 
riv'd, which foine call ParabcUi.-U or Barabclafl rs, .lee Gregaries 
G some trice pars umver/aUs printed ill Italy in Quarto* 

Paflfcnpt explaining Seaton the yth. 

After you have obtained the Cube roots of Cardans Bino¬ 
mials, according to Van Scboten , ill h r Ga> s or Kerb'.', if von 
change the bines of the rational parts of thole roots, as alfo 

the 
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the Sines of the Radical Parts, and multiply thofe parts by 
3, the refute arc alfo roots of the cubick ^Equation firlt. 
propofed 

EXAMPLE. 

aaa —x ia--to_ 0 

The cube Roots of the Binomials are •hijtV-i 

Their fumm is the Rootfought==+y 

And the other two Roots arc 2^f Vxj 

- -2I-V2; _ 

Alfo in this Equation a—60a - ? 2 o 
The Binomial Roots are +*4 tv-4 

_ U—V-4- 

Hence the Root fought is +8 
And the other two roots are~4+V4-12 
- 4--V+12. 


4D VEKJTISEMENT. 

Thefe papers were fent by Mr. Collins to Dr. Walks in a Let¬ 
ter of ? ottv. id82, (with this Character, Ih nve (mt you hero- 
with my thoughts about fame defdts in Algebra : ) and are a Copy 
of what he had written to fome other (but I know not 
whom ) to whom he fpeaks all along in the fecond perfon, 
whereas ot others he l'peaks in the third perfon- And he 
did intend (had he lived longer ) to perfcdt it further 1 by 
omitting fome things which (though here he notes as de¬ 
fects J he found alter to be done already, and lupplying 
fome others. But he 1 ved not to perfect it, and therefore 
(that it be not lolt ) we here give it as we found it. 


OXFORD, 

Printed at the THEATER, and are to fe fold by Mofes -pin , 

at an( J Samue l Smith , at the Princes Arms ill St. 

c JPaui s Cbmh-yard LONDON. i 84. 














































r!. ■ ■// ■ 

- i r] 
i p - J1 

J i 


■p 1- 























